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Dr. Morris is a Trainee of the National Heart Institute. 592 children. We have been interested in evaluating the usefulness of the ballistocardiograph in the study of congenital heart disease, particularly in children with shunts such as patent ductus arteriosus and septal defects. This study is in progress at the present time. However, it is first necessary to establish normal standards for the young age group.
MATERIAL AND 1METHOI)
The subjects tested in this study were taken from the wards of the Children's Hospital of Cincinnati and the pediatric wards of the Cincinnati General Hospital. The 40 children who constitute the study group had been admitted to the hospitals for elective surgical procedures or medical illnesses.
Ballistocardiograms were obtained only after all evidence indicated that recovery was complete. All the children in the study were found free of cardiac or respiratory disease as indicated by normal physical examination, chest x-ray films, electrocardiograms, and hematologic determinations.
The 20 boys in the study group ranged in age from 5 to 15 years. The 20 girls who were studied ranged in age from 4 to 14 years.
Simultaneous longitudinal and transverse records were taken on a high-frequency ballistocardiograph which has been described in previous publications.' All the tracings were taken with the subjects in the postabsorptive state and after they had rested for 15 minutes upon the table.
The average MJ amplitude was determined by measuring and averaging the JJ amplitude from three consecutive respiratory cycles of the longitudinal tracings. Observed cardiac force, expected cardiac force and critical ratio were determined for each subject according to the formulas devised by Starr.4 Body surface area was determined on the basis of height and weight using a nomogram based on MORRIS AND SINGER 
_ . _ _ B e _ = 1 . ; = t = C A _ -_ l X E I n _ FIG. 3 The results of our present ballistocardiographic study of 40 children together with the previous study of Morris and Braunstein2 of 59 normal adults demonstrate that the UJ amplitude is related to body surface area and that the high-frequency ballistocardiogram distinguishes between large and small individuals.
As in adults, the wave pattern of the transverse ballistocardiogram varied from subject to subject. However, in all instances, it was of smaller amplitude than the amplitude of the longitudinal record. As we have previously suggested,2' 7 the transverse ballistocardiogram appears to be of most value in the study of the abnormal record. It may be of particular value in the study of children with cardiac shunts. 
